there seem to lie clues for understanding and approach to the enormous problem of hypertension in general. There will be plenty of areas for disagreement and much room for speculation. The subject I have chosen is in itself a sort of Chaos; and having been buffeted and tossed about in it, I now find myself in the role of Satan, attempting to suggest how to get through successfully and to reach the goal of solid ground. As described by Milton in "Paradise Lost," in the Fiend's passage through Chaos to reach the earth in order to persuade Eve to pluck the fatal apple:
---so eagerly the Fiend O'er bog or steep, through straight, rough, dense or rare With head, hands, wings or feet pursues his way, And swims, or sinks, or wades, or creeps or flies.
The term renal ischemia will be used to mean a suboptimal arterial flow to some area of kidney parenchyma, the tissues remaining viable though clearly functioning abnormally. This definition of what I shall mean by the term ischemia is really derived from the studies of Dr. Morgan Berthrong who, at our request, studied minutely the infarcted areas of two kidneys removed from patients with severe hypertension, whose hypertension disappeared after the operations. Hundreds of kidneys are seen each year at autopsy that contain infarcts, but the persons who harbored them did not have hypertension. It was Dr. Berthrong's astuteness in studying a hundred "innocent" infarctions in contrast to the two "guilty" ones, to note that, in the latter, there were zones of atrophic but still viable tissue surrounding the no longer viable areas of infarction.
I cannot date the correct historical beginning of the thought that kidneys damaged in some way will result in high blood pressure. Goldblatt's experiments, of course, were classic; but for me the notion that one kidney might be damaged and hypertension corrected by its removal began in 1936 when the two children with unilateral pyelonephritis, reported by Allan Butler, got well after nephrectomy. But a series of medical coincidences brought the matter home and created in me an intense interest in the subject, which persists. These tales are so bizarre as to merit perhaps their retelling.
In 1937 a young man was restored to health because of a remarkable series of medical errors. Because of right-sided pain, a normal appendix had been removed. The following day the nurse noted pallor of the face and extremities; and the blood pressure, previously normal, was found elevated. Three months later he presented himself in Baltimore with malignant hypertension. Both adrenals were simultaneously explored through posterior incisions because perirenal air insufflation was thought to show a left suprarenal mass. The pheochromocytoma proved to be mythical, but a tired intern let his retractor slip and there came into view 3" Volume 41, April, 1969 the right kidney which contained a yellowish mass. Nephrectomy was performed on the ground that the mass was neoplastic. It proved to be an area of ischemic necrosis; the patient began to improve immediately and within four months he was well, with normal urine, blood pressure, and eye-grounds. I witnessed all this and, though the experience caused me no undue inquisitiveness at the time, it lay dormant for 12 years and was then vividly recalled.
In 1949 a healthy middle-aged physician had submitted himself for appendectomy because of abrupt right-sided pain. The surgeon felt the safest course was to explore the appendix, which was found innocent. During convalescence other causes of the previous pain were sought and not found. Renal function and intravenous pyelogram were normal. Two weeks later mild hypertension, slight albuminuria and microscopic hematuria were noted; and he was treated for acute hemorrhagic nephritis. However, two months after the initial pain the patient was readmitted with severe hypertension, advanced retinopathy and heart failure. Renal function was good; intravenous pyelogram was considered normal though, retrospectively, the right kidney appeared slightly smaller; there was no blood pressure response to barbiturate sedation or to benzodioxane. In consultation (because of his regular doctor's absence on vacation), I had nothing to offer the poor chap except to recite the previous experience. At the patient's insistence, the urologist, unhappy to explore on such meagre grounds, was persuaded to do so; and there was found in the removed kidney a lesion almost identical to that in the previous patient. The doctor, too, was well in three months. It was from the kidneys of these two patients that Dr. Berthrong made his observation, previously mentioned, that it must be ischemic renal parenchyma that results in hypertension, a belief to which I still subscribe.
This might be an appropriate time to point out at least some of the background of ignorance with which we are still confronted. The first is how the lesion brings about the hypertension. One theory is that the renin aldosterone system is responsible. Occasionally excess aldosterone, hypokalemia and extracellular alkalosis have been reported, and disappeared after nephrectomy. My own conviction is against this mechanism playing any significant role. Not any, so far, of our successful 90 cases have shown hypokalemia or alkalosis, and some 20 of them have had urinary aldosterone assays -all normal. Furthermore, some removed kidneys have shown to our pathologists no evidence of increased juxtaglomerular bodies, though others have. We have not studied blood renin in our patients; but Morris, while working with us, found a high correlation of elevated angiotensin II in the renal vein blood on the affected side, with cure following nephrectomy. I have not yet had the courage to advise surgery on the basis of such a finding alone, since the assay was, until very recently, a very delicate biological one, based on small rises in blood pressure in a chemically sympathectomized rat.
Another area almost devoid of factual knowledge is the extent or degree of ischemia necessary to produce hypertension. We have removed kidneys with as little as one-eighth their tissue involved and the patient got well. In only the main renal artery stenoses can one guess, by means of electrically determined blood pressure gradients, as to degree of constriction; and in our series there has always been a huge pressure gradient across the stenosis -in the range of 80 to 100 mm. Hg, systolic and diastolic, in the successful cases. We do not know if it is the reduced arterial flow itself, the reduction of pulsatile pressure, or what it is that induces the tissue to secrete its hypertensogenic material. With respect to the degree of ischemia necessary to result in hypertension, we have, with resulting cure, removed kidneys (on other evidence) that appeared grossly normal and in which the pathologist could find no abnormality with the light microscope. Contrariwise, there has been disappearance of hypertension after removal of kidneys that secreted no urine and showed no nephrographic pattern on intravenous pyelogram.
A third area devoid of information relates to how long ischemia of renal tissue can exist and still have normal function return if good blood flow is restored.
We may now go on to discuss how, in the light of present knowledge, to proceed when a kidney is suspected of being wholly or in part ischemic and the cause of hypertension. As a preliminary to so doing, however, it seems wise to point out a general principle and to issue a warning. The principle is that, if the hypertension can be controlled to the physician's satisfaction by medical means, it does not seem wise to enter into the investigations; for I am unaware of any harm done by an ischemic kidney other than to cause hypertension. The warning is to beware of a very rare type of error one may fall into -namely, to operate to remove a nonexistent kidney. Though congenital absence of one kidney is an extreme rarity, it is the part of discretion, when an intravenous pyleogram shows no nephrogram and only a vague shadow appears in the kidney area, to cystoscope and be sure of the presence of a ureteral orifice on that side. We have met two instances of congenital absence of one kidney in subjects with hypertension. There was absence of bladder dimple; and, by arotography, there was not even a visible take-off point of the renal artery.
The tests now used for disclosure of an hypertensogenic kidney will be taken up in the order with which they came into the spheres of useful-366 Volume 41J. April, 1969 ness to us. You will recall that, following Dr. Butler's 1937 report of the cure of his two patients with unilateral pyelonephritis, there was a wild flurry of nephrectomies. Any kidney showing an anatomic abnormality was removed. This brought the whole idea of ischemic hypertension into disrepute, for the highest improvement rate in any series following nephrectomy was around 30 percent. Indeed, Homer Smith said that no kidney should be removed for the purpose of curing hypertension.
Intravenous pyelography, done with standard techniques, has been a poor criterion. Of our first 20 cases, five were interpreted as normal even retrospectively, that is, when the patient was well after nephrectomy. Newer procedures, introduced to me by Hodgson of University College Hospital in London, provide better clues. Films are taken at 15 seconds after introduction of dye and then with late films at half an hour or more; the kidney with general ischemia (i.e., from stenosis of a main renal artery) will show a less dense early nephrogram and a delayed "washing out"-the nephrographic effect will persist longer. This procedure is an undoubted improvement in raising suspicion of a hypertensogenic kidney due to a main renal stenosis; but when there is only a small zone of kidney that is ischemic, the causative lesion may be missed.
Aortography, introduced in the late 1940s, was a great boon in diagnosis. At first carried out by direct puncture of the aorta through the back, it was a formidable procedure, fraught with occasional complications of retroperitoneal bleeding and sometimes, due to difficulties of positioning of the needle, the whole dose of dye would be delivered to one kidney, with its subsequent death. Catheterization through a femoral, arm, or neck artery has improved things; and now in expert hands one sees only rarely complications from the procedure itself, such as dye sensitivity or mechanical displacement of an arterial placque. But beautiful though these pictures may be, they only tell us anatomic facts: the status of the renal vasculature. They fail to provide information on the physiologic result of these visible alterations. One has only to note the great frequency of typical main renal artery stenosis among patients in whom aortography is carried out for reasons of Leriche syndrome, for many of these same persons show this lesion, yet are normotensive. There was certainly no justification for the statement a few years ago before the American College of Surgeons that, with the advent of aortography, all other methods for determining whether or not to remove a kidney for hypertension had become obsolete. In our opinion the aortogram is most helpful in telling where the stenosis exists, and whether another stenosis is present on the opposite side. One can thereby judge as to the feasibility of a therapeutic arterial shunt, for such a procedure is impossible if the lesion lies beyond the bifurcation of the renal artery.
We have found some advantage in accurately detecting and localizing zonal ischemic lesions by the use of isolated renal angiography, that is, putting the catheter tip directly into one renal artery. However, one must be wary of interpretation of the status of the main renal artery itself under these conditions, for we have seen what appeared to be stenosis and poststenotic dilatation which was non-existent at operation, perhaps due to transient spasm from the dye or due to the mere presence of the catheter itself. The simultaneous ureteral catheter studies have been a source of great satisfaction to us. Their use came about in this way. In 1949 Dr. W. W. Scott and I felt there would likely be some physiologic alteration in the urine made by a hypertensigenic kidney which would be visible by comparing urine collected from the good and bad side simultaneously. We made such collections on a young man who had abruptly developed hypertension following a flank pain that had been interpreted as renal colic, but no stone was found. Intravenous pyelograms were normal, but aortography showed a renal artery constriction with dilatation beyond. His kidney was removed and his hypertension disappeared. Just about everything we could think of was studied in the urines collected simultaneously during three 15-minute periods. There were no striking differences noted except that urine volume was reduced by 50 percent from the guilty kidney, and the concentrations of sodium and chloride were reduced by one third.
At about this time, Dr. H. L. White of Washington University in St. Louis reported at a Macy Conference the comparative findings from the two kidneys in female dogs, one renal artery having been constricted by a ligature. Dr. White was interested in functional change only; blood pressure was not even recorded. His findings were so strikingly similar to those of our patient that there was a clear call to pursue this lead. Now after several hundred such tests in hypertensive individuals, we are in a position to state certain facts about the procedure. In some 90 persons whose lesion was one main renal artery stenosis and who, later, by virtue of either nephrectomy or surgical restoration of normal arterial supply, had a return to normotension, the test has been positive in every instance. The test has not failed us a single time. These were patients seen by us and our former colleagues, Dr. Thomas Connor, Dr. William Thomas and Dr. Edmund Yendt. Following Stamey's observation that inulin concentration was greater in urine from the affected side (i.e., water was excessively reabsorbed) we have depended largely on total urine volume being more than 20 percent reduced and creatinine concentration being more than 20 percent higher as the major criteria. We have found no advantage for our interpretation of the test by using the longer and more complicated procedures of injecting urea as a diuretic agent, or in the use of posterior lobe hormone. However, we do insist, before venturing an interpretation, that urine flow on the good side be better than 3 cc. per minute. This is usually readily obtained by giving 200 cc. water by mouth each 15 minutes for one to one-and-a-half hours before catheterization. Following the dicta laid down by Homer Smith's group that, in patients later proven to have essential hypertension (postmortem study), there can be up to 14 percent difference in many physiologic parameters between the two kidneys, we accept this figure as within normal variation.
It is felt that those who have not had this same degree of successful use of the test have failed for one of the following reasons: (1) They have had less skillful urological assistance than have we; the majority of our patients having been catheterized by experts such as Dr. W. W. Scott or Dr. Hugh J. Jewett. (2) A second reason for failure of the test in other hands has been due to failure to use a catheter in the bladder, so as to be sure there was no leakage around the ureteral catheters, which occurs about 10 percent of the time, even in the most capable hands; or there has been inaccurate determination as to the side from which the urine leaked to the bladder. (3) The patient has not been given a normal salt diet for several days beforehand, and emphasis has been placed on minimal differences such as between 1 and 2 mEq. of sodium, or there has been omitted the measurement of creatinine or its equivalent as a guide to filtration rate compared to urine volume.
In contrast to patients with main renal artery lesions, the catheter study is far less informative in cases of zonal ischemia, as might be expected. And the same holds for the hypertension occasionally induced by a pyelonephritic kidney, which is probably due to multiple constrictions by scars, mainly in the area of the arcuate arteries. Hypertension can result from a very small area of ischemia; and, reasoning that a whole ischemic kidney inducing hypertension may secrete no urine at all, we must assume the same to hold for the ischemic zone. Thus a small zone may be reflected in the catheter study only by slightly reduced urine volume, or by this plus very slight changes in concentration of sodium, chloride, and creatinine, if the ischemic zone is secreting some urine. We have found these minor changes impossible to utilize in diagnosis, since for the most part they will fall within the 14 percent deviation of our criteria for essential hypertension. In these cases, as in the unilateral pyelonephritics in whom there may be also some sodium wasting, we have very rarely been able to put any emphasis on the differential function studies. In our series and probably in most others too, these have shown the poorest percentage of cure, for want of better criteria in predicting success in those nephrectomies performed on pyelonephritic kidneys. Our advice, then, is in general not to place weight on this type of study (differential catheter) where other evidence points strongly to the likelihood of small zonal or pyelonephritic ischemia as the possible cause of the hypertension.
Scanning of the kidneys by radioisotope materials has come into steadily wider usage. It has been helpful to us mainly in the diagnosis of cases of zonal ischemia. The older type of scan, using radioactive hippuran with its sequential counting, too often led us astray. The radioactive mercury test, which provides really a radioautograph of the kidney, is useful, but shares a defect with aortography and pyelography due to the varying ways in which the renal arterial system distributes itself within the kidney. There are many areas in which the portion lying uppermost will be supplied by one branch artery, and that situated directly beneath it will be subtended by another artery. Obstruction of a branch artery may, therefore, according to where it happens to run, result in shades of reduced density, making interpretation subject to error. There may also often be an accessory renal artery to the lower pole or even as many as three or four which, when obstructed, cause small zones of ischemia. If one of these accessory arteries is blocked at take-off from the aorta, as has usually been the case in our experience with zonal ischemia due to involvement of one of these accessories, the picture provided by any of the radiographic methods may be very confusing. These anomalous ways in which the renal blood supply is derived in various portions of the kidney make the surgeon loath to attempt partial nephrectomy, even when only a very small zone is believed to be ischemic.
How does one determine when to use, and in what sequence, these methods for detecting hypertension due to renal ischemia? The abrupt onset of hypertension under the age of 25 deserves every effort and expense, for here the rewards of discovering correctable hypertension are greatest. Sudden change from a previous mild and labile hypertension to a malignant one seems to us also to justify full investigation, as does also the development of hypertension after an unexplained abdominal pain resembling kidney colic. But when one encounters a patient in middle or late life with moderately severe hypertension of some duration, there can be no set of guiding rules laid down. Much will depend on associated disease, and wisdom and judgment will be strained to the uttermost. For our own part, in this latter group, if intravenous pyelogram, using the very early and late film technique, and a simple mercury scan yield no suspicions of abnormality, we are usually content to go no further, believing that the number of patients who could be benefited by direct attack on one kidney will be vanishingly small. If, however, a pyelogram and scan reveal one kidney 2 to 3 cm. uniformly smaller than its confrere, we would proceed with arteriography. Should there be main renal artery stenosis, we would carry out a simultaneous catheter study to be sure the stenosis was the cause of the hypertension.
During this 20 year interest in hypertension due to renal ischemia, experiences have resulted in some points of view that it might not be amiss to pass along for your consideration. We shall now proceed, therefore, to present them in heterogeneous fashion, much as they happen to come up in the mind, hoping that they may be useful. In the late 1940s, when surgical interference with kidneys to correct hypertension was rapidly coming into disrepute because of the low incidence of benefit, Homer Smith laid down another cast-iron postulate: to call a nephrectomy successful, the blood pressure must be normal five years later. This seems too much to ask. A 68-year-old gentleman from Canada had been followed for 20 years by his physician for moderate hypertension at about 100 diastolic. Suddenly the hypertension became malignant with heart failure. We performed nephrectomy on evidence of catheter study and aortography. An arterial plaque had obstructed the main renal artery. The patient's blood pressure fell promptly to 100 diastolic, where it had long been previously; and he had five comfortable active years before a stroke finally carried him off. To him and to us these five years would have to make the procedure considered a success.
Plastic surgery to the main renal artery, be it by anastomosis to the aorta, by a venous homograft, plastic graft or simply endarterectomy, has been successful in only about 40 percent of the cases in which it has been employed. Yet we believe it should be tried first, when conditions are obviously suitable: i.e., recent hypertension, little reduction of kidney size, clear-cut main renal artery obstruction. But, as I said previously, prognostication of success in any renal plastic arterial surgery is nearly impossible since we do not know how much atrophy there can be and how long it can exist and still there be capacity to recover, even if the original blood supply to the main artery is fully restored.
The presence of over-all renal insufficiency, be it of moderate degree, is not of itself a contraindication to nephrectomy. A 65-year-old man had developed hypertension within the year and showed no nephrographic effect in his smaller right kidney on intravenous pyelogram. His serum non-protein nitrogen was 50 mg. per 100 ml. The non-functioning kidney was removed; blood pressure promptly fell to normal; and when he died 10 years later of ruptured abdominal aneurysm, his blood pressure had remained continuously 120/80 with no change in non-protein nitrogen. There are similar case reports in the literature.
A word about performing a biopsy on the opposite kidney before operating for hypertension. We were early discouraged from this approach to biopsy either kidney by Dr. Arnold Rich, who told us it was impossible, from a tiny piece of kidney, to distinguish between chronic pyelonephritis and ischemic atrophy. Moreover the degree of hypertension carried by most of these patients makes biopsy a considerable hazard. But, most important, there have been encountered recently patients from whom it becomes evident that severe arteriolosclerosis in the opposite kidney is not a contraindication for operating on the ischemic one. A pediatrician, 36 years old, was discovered to have hypertension during a routine insurance examination. Extensive studies in Richmond, Virginia disclosed no cause, and his hypertension did not respond to drug therapy. During his stay at Johns Hopkins, no diastolic blood pressure was recorded below 150 mm. Hg, though he was completely asymptomatic. Minimal suggestive changes were found in a small zone of the left kidney, both by mercury scan and by arteriography. Urine obtained from both sides simultaneously was identical in all respects and showed good over-all renal function. Left nephrectomy was carried out with trepidation, as the only hope of effective relief. Actually multiple small zonal ischemic areas were found, with surrounding atrophic areas. But, to my horror, the pathologist phoned a few days later to say that, in the permanent section, the remainder of the kidney showed advanced severe arteriolosclerosis, which of course must have been present in the opposite side as well. XVhen the patient was discharged 10 days after his operation, his pressure had not fallen; and he was given small doses of thiazide and guanethedine; larger doses of these same drugs had been of no benefit previously. Two months later his physician reported that the patient was hard at work and his blood pressure was 150/90. Five April, 1969 it is no contraindication to attack on the ischemic kidney. In our two patients, zonal ischemia in the removed kidneys was found rather than main renal stenoses. It would seem from these findings that, could we but find the cause of hypertension and remove it, prognosis might be good even in advanced cases of what is now called essential hypertension with severe arteriolar disease of the kidneys.
One of the patients reported just above had identical urines from the two sides and yet was found to have zonal ischemia, with excellent result following nephrectomy. How could this be? Yendt reported the first two instances of this, and could think of no explanation other than "physiological hypertrophy" in the remaining parenchyma of the affected kidney, nor can we.
When one finds at angiography that both main renal arteries are affected by narrowing, there is no need for immediate gloom.. When the worse of the two kidneys (as judged by other indications) is attacked, by plastic surgery on the artery or even by nephrectomy if necessary, there has been surprising lowering of the blood pressure, in some instances lasting now for five years. There may, of course, later arise the necessity for plastic surgery on the other kidney, but this situation has not so far occurred in our limited experience with such cases.
It was my good fortune to see a patient with Dr. James Hunt at the Mayo Clinic, in whom a curious situation had arisen. Plastic arterial surgery was performed on the left kidney for clear-cut stenosis of the main renal artery, and blood pressure was normal when the patient left the hospital. On his return for follow-up, the patient was entirely well; but intravenous pyelogram showed no uptake from the previously good right kidney which was now smaller than its hypertrophic opposite number. Aortography disclosed complete occlusion of the main right renal artery. It was felt to be the better part of valor to let this normotensive and healthy man return home with no further surgical manipulation.
This brings to mind the question: should one not wait a month or two before interfering, even when it is perfectly clear that there has been recent advent of unilateral renal ischemia of one sort of another, causing hypertension. Might it just so happen that the infarction will become complete, leaving no viable tissue subtended by the artery in question, or may collateral come in and provide adequate circulation? Cases are reported highly suggestive of such happenings; we have seen one patient with renal embolus after open-heart operation develop abrupt hypertension which disappeared spontaneously in one month. Hence unless the severity of the hypertension is an intolerable risk, we are inclined to advise waiting in such cases to see if nature will correct the situation.
It is not uncommon for a patient with unilateral renal ischemia, uncontrolled by optimal drug therapy on the outside, to enter the hospital and within a few days have blood pressure barely elevated on no drugs at all. Such an occurrence does not vitiate the need for operation; it only emphasizes the multiple factors that play a role in the hypertensive state. When we have sent such patients out for only one-half day to perform their normal duties, they have returned with the pre-existing hypertension. After appropriate surgery, their blood pressure remains normal, even while they are pursuing an active life.
Dr. Cade, at the University of Florida (of recent fame for the development of Cade's fluid, a balanced electrolyte solution widely used among professional football players for salt depletion), has brought out an interesting point. Hypertensive patients, whose pressure falls under hospital conditions alone, are usually women. Women are subject to nephroptosis far more commonly than are men. Dr. Cade showed me two female patients who had demonstrated fall in blood pressure in hospital and both of whom had widely floating right kidneys. Simultaneous catheter studies had been done in both flat and semi-upright positions. In both patients the catheter study made in the upright position showed dramatic changes pointing to the right kidney as the cause of hypertension. However, it must be confessed that the catheter studies made while supine also would have led me to the same conclusion, though differences were not nearly so blatant. I rather doubt that a good renal artery could be greatly affected in its blood flow by the weight of pull of a fallen kidney; however, an already constricted vessel might conceivably have further lessening of its flow.
Occasionally, restoration of good arterial blood supply to a previously severely ischemic and anuric kidney may be followed by enormous flow of urine for one or two days. It is well to be alert to this possible happening. Apt as I am to think of cell behavior in terms of human personality, it was wondered how tubules would react to a flow of fluid to which they had become unaccustomed. Seven litres of urine with specific gravity 1.011 were passed in the first 12 hours following endarterectomy, almost certainly nearly all from the newly revascularized kidney. Massive intravenous infusions of isotonic saline were needed to prevent hypovolemic shock. The abnormal urine flow spontaneously ceased on the second day.
Often the patient and physician are discouraged that blood pressure does not fall instantly after removal of the offending kidney. Sometimes the blood pressure does fall to normal on the operating table when the renal vein is clamped, and an occasional patient has even gone into hypotensive shock, but these are rare instances. The usual story is a transient minor fall in blood pressure for a few hours or days, return to previous hypertension, and then a gradual fall to normotension over a period of four to eight weeks. In one patient who had been hypertensive for 11 years and had bilateral adrenalectomy (for hypertension) 10 years before her nephrectomy, three months passed before blood pressure fell to upper normal range. But, this slow fall should not surprise us especially. It is the same pattern that follows correction of hypertension from other causes such as removal of most pheochromocytomas, correction of coarctation of the aorta, and after cure of the cause of Cushing's syndrome. There appears little doubt that in these three diseases the initiating cause of the hypertension has been abruptly removed; yet their return to normotension is slow, too. CONCLUSION I think I have convinced you of the chaotic state of knowledge concerning the relation of renal ischemia to hypertension, if I have accomplished nothing else. Perhaps the chaotic state is its fascination, the appeal to the mountain climber to work his way with all the methods of modern science at his command to the ultimate goal, the top. But the satisfaction in successfully reaching the goal does not lie just in a successful accomplishment of a great feat, though that may be part of it, for the goal in this instance is a life which is at stake. Obviously great risks must be taken, the risks of going the wrong way. When, however, it is considered that the life is doomed, if no attempt be made, great risks are fully justified. I have endeavored in this lecture to present what is known of the relation of renal ischemia to hypertension, to explain the procedures which modern science has supplied to differentiate the causes in the kidney itself and, finally, how to choose and apply them under the various conditions in any given case. All this has been presented with a view to guidance to the correct decision and to reduce the risks of going wrong, as far as is at the present time possible, in the confused state of knowledge.
